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(57) Abstract 



The invention provides an apparatus and system for ablation of body structures or tissue in the region of the rectum. A catheter is 
inserted into the rectum, and an electrode is disposed thereon for emitting energy. The environment for an ablation region is isolated or 
otherwise controlled by blocking gas or fluid using a pair of inflatable balloons at upstream and downstream locations, inflatable balloons 
also serve to anchor the catheter in place. A plurality of electrodes are disposed on the catheter and at least one such electrode is selected 
and advanced out of the catheter to penetrate and ablate selected tissue inside the body in the region of the rectum. The electrodes are 
coupled to sensors to determine control parameters of the body structure or tissue, and which are used by feedback technique to control 
delivery of energy for ablation or fluids for cooling or hydration. The catheter includes an optical path disposed for coupling to an external 
view piece » so as to allow medical personnel to view or control positioning of the catheter and operation of the electrodes. The catheter is 
disposed to deliver fiowable substances for aiding in ablation, or for aiding in repair of tissue, such as collagen or another substance for 
covering lesions or for filling fissures. The flowable substances are delivered using at least one lumen in the catheter, either from at least 
one hole in the catheter, from an area of the catheter covered by a microporous membrane, or from microporous balloons. 



SNSDOCID-. <WO 98U 834A1.U 



BEST AVAILABLE COPY 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used ,o identify States pany ,o the PCT on the fron, pages of pamphlets pubHshing interna, application, under the PCT. 



AL 


Albania 


ES 


AM 


Armenia 


Fl 


AT 


Austria 


FR 


AU 


Australia 


GA 


AZ 


Azerbaijan 


GB 


BA 


Bosnia and Herzegovina 


CE 


BB 


Barbados 


GH 


BE 


Belgium 


CN 


BF 


Burkina Faso 


GR 


BG 


Bulgaria 


I1U 


BJ 


Benin 


IE 


BR 


Brazil 


IL 


BY 


Belarus 


IS 


CA 


Canada 


IT 


CF 


Central African Republic 


JP 


CG 


Congo 


KE 


CH 


Switzerland 


KG 


a 


Cote d' I voire 


KF 


CM 


Cameroon 


CN 


China 


KR 


cu 


Cuba 


KZ 


cz 


Czech Republic 


LC 


DE 


Germany 


LI 


DK 


I>enniark 


LK 


EE 


Estonia 


LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS 
LT 
LU 
LV 
MC 
MD 
MC 
MK 

ML 

MN 

MR 

MW 

MX 

NE 

NL 

NO 

NZ 

PL 

FT 

RO 

RU 

SD 

SE 

sc 



Lesotho 

Lithuania 

Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

llie former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 
Sudan 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TC 


Togo 


Tj 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


L'A 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


zw 


Zimbabwe 



BNSDOCID: <W0. 



9811834A1J_> 



WO 98/11834 PCT/US97/16506 

S PE C IFICATI O N 

Title of the Invention 

Ablation of Rectal and Other Internal Body Structures 

Cross-Reference to Related Applications 

This application is a continuation-in-part of the following co-pending 
applications: 

o Application Serial No. 08/677,81 1, entitled "Treating Aneurysms by Applying 
5 Hardening/Softening Agents to Hardenable/Sof tenable Substances," filed July 10, 
1 996, attorney docket number MOED-001 ; 

o Application Serial No. 08651,800, entitled "Method and Apparatus for 
Treatment of Airway Obstruction," filed May 22, 1996, attorney docket number 
10 SOMN-1009-4; 

o Application Serial No. 08/651,378, entitled "Method and Apparatus for 
Treatment of Airway Obstruction," filed May 22, 1996, attorney docket number 
SOMN-1009-5; 

15 

o Application Serial No. 08/643,203, entitled "Uvula, Tonsil, Adenoid and Sinus 
Tissue Treatment Device and Method," filed May 6, 1996, attorney docket 
number SOMN-101M; 

20 o Application Serial No. 08/643,524, entitled "Ablation Apparatus and System 
for Removal of Soft Palate/Tiled May 6, 1996, attorney docket number SOMN- 
1012-2; 

o Application Serial No. 08/651,796, entitled "Apparatus and Methods for 
25 Ablating Turbinates," filed May 22, 1996, attorney docket number SOMN-2001; 

o Application Serial No. 08/651,798, entitled "Apparatus and Methods for 
Ablating Turbinates," filed May 22, 1996, attorney docket number SOMN-2002; 

30 o Application Serial No. 08/660,539, entitled "Precision Placement of Ablation 
Apparatus," filed June 7, 1996, attorney docket number SOMN-2003; and 
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o Application Serial No. 08/663,004, entitled "Electrode for Ablating Tissue," 
filed June 7, 1996, attorney docket number SOMN-2004. 

Each of these applications is hereby incorporated by reference as if 
fully set forth herein. 

The assignee is Vidacare. Inc.. a California corporation having an office 
. at 285 North Wolfe Road, Sunnyvale, California 94086 United States of America. 

Background of the Invention 

1. Field of the Invention 

This invention relates to ablation of rectal and other internal body 

structures. 



2. Description of Related Art 

Human beings are subject to a number of disorders in the area of the 
rectum and colon, including hemorrhoids (external and internal), prolapse of the 
rectal muscles, rectal muscle spasms, anal fissures, polyps, diverticulosis and 
20 diverticulitus, and pilonital cysts. Other internal disorders in nearby regions of the 
body include (in men) prostate cancer, (in women) incontinence, vaginal bleeding, 
vaginal cysts, vaginal fibroids, prolapse of the uterus, and related tumors or 
cancerous tissue. 

25 Although there are treatments available for these disorders, such as 

surgery, systemic or topical medication, these treatments suffer from various 
drawbacks, including (for surgery) their relative invasiveness and expense, and 
(for medicinal approaches) their relative ineffectiveness and the causation of 
serious side-effects. Accordingly, it would be advantageous to provide methods 

30 and apparatus for treatment which are not subject to the drawbacks of surgery 
and medicinal approaches. 

Although it is known to use RF energy to ablate tissue in the body 
(such as heart muscle tissue) to treat disorders, one problem which has arisen in the 
35 art is accounting for the flow of bodily fluids and gases while ablating tissue. 
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Bodily fluids can dissipate, and can detrimentally absorb, energy to be applied to 
tissue. 

Accordingly, it would be advantageous to provide improved 
5 techniques for treatment of disorders in the area of the rectum and colon. This 
advantage is achieved by a method and system according to the present invention 
in which a catheter is inserted into the rectum, and at least one electrode is 
disposed thereon for emitting energy to ablate body structures or other tissue in 
an ablation region in or near the rectum, such as the sphincter, rectum, colon, or 
10 prostate. 



Summary of the Invention 



The invention provides a method and system for ablation of body 
15 structures or tissue in an ablation region in or near the rectum (such as the 
sphincter, rectum, colon, or prostate). A catheter is inserted into the rectum, and at 
least one electrode is disposed thereon for emitting energy to ablate body 
structures or other tissue, such as by celldeath, dehydration, or denaturation. The 
environment for the ablation region is isolated or otherwise controlled, such as by 
20 blocking gas or fluid using a pair of inflatable balloons at upstream and 
downstream locations from the ablation region. In a preferred embodiment, 
inflatable balloons also serve to anchor the catheter in place and prevent the 
catheter from being expelled from the body. 

25 In preferred embodiments, the catheter is flexible for reaching a selected 

internal organ or region, a plurality of electrodes are disposed on the catheter and 
at least one such electrode is selected and advanced out of the catheter to 
penetrate and ablate selected tissue inside the body in ablation region in or near 
the rectum, such as an individual cyst, hemorrhoid, polyp, tumor, or other selected 

30 lesion or tissue. The electrodes are coupled to sensors to determine control 
parameters of the body structure or tissue, such as impedance or temperature, and 
which are used by feedback technique to control delivery of energy for ablation 
or fluids for cooling or hydration. In a preferred embodiment, the catheter includes 
an optical path disposed for coupling to an external view piece, so as to allow 

3 5 medical personnel to view or control positioning of the catheter and operation of 
the electrodes. 
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In further preferred embodiments, the catheter is disposed to deliver 
flowable substances for aiding in ablation, such as saline or antibiotics, or for 
aiding in repair of tissue (either before or after ablation), such as collagen or 
another substance for covering lesions or for filling fissures in or near the ablation 
region, or for other medicinal effects, such as anesthetic, anti-inflammatory, or 
antispasmodic substances. The flowable substances are delivered using at least 
one lumen in the catheter, either from at least one hole in the catheter, from an area 
of the catheter covered by a microporous membrane, or from microporous balloons 
(either the same as or in addition to balloons used to anchor the catheter in place 
or to block gas or fluid). 



Brief Description of the Drawings 

15 Figure 1 shows a side view of a catheter and electrode assembly. 

Figure 2 shows a cut-away view of a catheter, taken along a line 2-2 in 
Figure 1. 

20 Figure 3 shows a method of treatment of a hemorrhoid. 

Figure 4 shows a method of treatment of a prolapsed or spasmodic muscle. 
Figure 5 shows a method of treatment of an anal fissure. 

25 

Figure 6 shows a method of treatment of a tumor in the prostate. 

Description of the Preferred Embodiment 

30 Catheter and Electrode Assembly 

Figure 1 shows a side view of a catheter and electrode assembly. 

An assembly 100 for ablating rectal and other internal body structures 
includes a catheter 110, a control and delivery linkage 120, and a control element 
35 130. 
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The catheter 110 is coupled to the control and delivery linkage 120 using a 
gearing element 121, which allows the catheter 110 to be rotated with respect to 
the control and delivery linkage 120 by an operator using the control element 130. 

5 The catheter 110 includes a base 111, having a substantially cylindrical shape, 

coupled at a proximal end to the gearing element 121, and having a distal end. 
The catheter 1 10 is preferably disposed for insertion into the rectum at an angle to 
the control and delivery linkage 120, preferably an angle between about 30° and 
about 45* less than a right angle. The catheter 1 10 is between about 1 inch (2.54 
10 cm) and about 2 inches (5.08 cm) in diameter, and between about 6 inches (15.24 
cm) and about 8 inches (20.32 cm) in length. 

The catheter 1 10 includes a plurality of holes 112, and a plurality of electrodes 
113 which may be extended from at least some of the holes 1 12. The holes 1 12 are 
15 spaced regularly around the circumference and along the length of the catheter 
110, having a spacing of about 0.25 inches (0.64 cm) between adjacent holes 112. 
The electrodes 113 are spaced regularly to occupy about one-half of the holes 112, 
and are between about 0.5 cm and about 1.0 cm in length. 

20 The electrodes 113 each include a metallic tube 114 defining a hollow lumen 

1 15, shaped similarly to an injection needle, so as to be disposed to deliver at least 
one flowable substance to a region 140 near the catheter 110. In a preferred 
embodiment, the deliverable flowable substance includes saline with a 
concentration of less than about 10% NaCl, which aids in both hydration of body 

25 structures and other tissue, and in delivery of RF energy to the region 140. 
However, in alternative embodiments, the deliverable flowable substance includes 
other substances, including saline with other concentrations, systemic or topical 
antibiotics, collagen or another hardenable substance, or other bioactive, 
chemoactive, or radioactive substances (including anesthetic, anti-inflammatory, or 

3 0 antispasmodic substances, or tracer materials). 

The catheter 1 10 includes at least one balloon 116, disposed for inflation so as 
to block gas or fluid from the body from entering the region 140. In a preferred 
embodiment, there is a distal balloon 116 disposed at the distal end of the catheter 
.35 110 and there is a proximal balloon 116 disposed at the proximal end of the 
catheter 1 10. The distal balloon 116 and the proximal balloon 116 preferably each 
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comprise ring-shaped balloons, disposed so that when inflated each surrounds the 
catheter 110 and makes a gas-tight or fluid-tight seal, both with the catheter 110 
and with a wall 141 of the rectum or other body structure into which the catheter 
110 is inserted. However, in alternative embodiments, the distal balloon 116 may 
5 comprise a spherical or ellipsoidal balloon disposed at the distal end >f the catheter 
110 in such manner that when inflated it surrounds the catheter 110 \nd makes a 
gas-tight or fluid-tight seal with the wall 14 1 . 

The catheter 110 also includes at least one balloon 116 disposed to anchor the 
10 catheter 110 at a selected location within the rectum or other body structure into 
which the catheter 110 is inserted. In a preferred embodiment, the balloon 116 
used to anchor the catheter 1 10 is the proximal balloon 116, which when inflated 
prevents the catheter 1 10 from being expelled from the body in like manner as the 
operation of a Foley catheter. However, in alternative embodiments, the balloon 
15 116 used to anchor the catheter 110 may comprise an additional or alternative 
balloon which is disposed solely or primarily for the purpose of anchoring the 
catheter 110 into its selected place, again in like manner as the operation of a Foley 
catheter. 



20 The catheter 110 includes a fluid circulation system 117, including at least one 

fluid outlet port and at least one fluid inlet port. The fluid circulation system 1 17 is 
disposed for providing fluid in the region near the catheter 110, such as for 
delivering fluid for cooling the region 140 and for removing other fluid for 
aspirating the region 140. 

25 

The catheter 1 10 includes an optical view port 118, possibly including a lens or 
other transparent or translucent covering, disposed to allow inflow of light (visible 
or infrared) for transmission to an operator for viewing and control of the 
operation of the catheter 110. 

30 

The catheter 110 includes at least one sensor 119, such as a sensor 119 for 
impedance or temperature. In a preferred embodiment, the temperature sensor 119 
includes a thermocouple, but in alternative embodiments, the temperature sensor 
119 may include a thermistor or other device for sensing temperature and 
35 providing signals responsive to temperature near the catheter 1 10. 
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The control and delivery linkage 120 includes a metallic tube 223 
defining a hollow lumen 224, and is further described with reference to figure 2. 

In a preferred embodiment, the control and delivery linkage 120 is between 
5 about 1/2 inch (1.27 cm) and about 5/8 inches (1.59 cm) in diameter, and between 
about 6 inches (15.24 cm) and about 8 inches (20.32 cm) in length. 

The control element 130 includes an electrode actuation element 131 for 
advancing the electrodes 113 out from the catheter 110, a electrode retraction 
10 element 132 for retracting the electrodes 113 into from the catheter 110, and an 
operation element 133 for controlling operation of the catheter 110, including 
delivery of flowable substances using the holes 112 and delivery of energy using 
the electrodes 113. 

15 Advancing and Retracting Electrodes 

Figure 2 shows a cut-away view of a catheter, taken along a line 2—2 in 

Figure L 

The catheter 110 comprises a rotatable element 210 which is disposed 
20 for rotation in a first direction 211 to advance the electrodes 113 out of the 
catheter 110 and in a second direction 212 opposite the first direction 211 to 
retract the electrodes 113 back into the catheter 110. 

In a preferred embodiment, the rotatable element 210 is coupled to a 
25 spring (not shown) or other device which holds the rotatable element 210 in a 
steady state with the electrodes 113 retracted into the catheter 1 10. 

The rotatable element 210 is coupled to the electrode actuation element 
131, which forces the rotatable element 210 to rotate in the first direction 211 so as 
30 to advance the electrodes 1 13 out of the catheter 1 10. When the actuator element 
is not actuated, the spring causes the rotatable element 210 to rotate in the second 
direction 212 so as to retract the electrodes 1 13 back into the catheter 110. 

Each electrode 113 is coupled to an electrode carrier 220. In a 
35 preferred embodiment, each electrode carrier 220 is substantially bar-shaped (but 
is shown end-on in the figure) and is coupled to a plurality of electrodes 113, such 
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as about between about three and about six electrodes 1 13. so as to substantially 
simultaneously advance that plurality of electrodes 113 out of the catheter 110 
and retract that plurality of electrodes 113 back into the catheter. A plurality of 
electrode carriers 220 are each disposed in a set of lines corresponding to lines of 
5 electrodes 113 disposed for advancement out of the catheter 110 and retraction 
back into the catheter 1 10. 



In a preferred embodiment, the electrodes 1 13 may be disposed so that 
when advanced, the electrodes 113 extend to selected depths within the body 
10 structure to be ablated. These selected depths may be the same depth for all 
electrodes 113 which are advanced, or may include a first depth for a first set of 
electrodes 1 13 and a second depth for a second set of electrodes 113. 

In a preferred embodiment, the electrode carriers 220 are coupled to a 
15 set of controls (not shown) in the control element 130 for selecting one or more 
electrode carriers 220 independently using one or more actuation levers 221, so as 
to be able to independently advance one or more sets of electrodes 113 coupled 
thereto out of the catheter 110 and to independently retract one or more sets of 
electrodes 1 13 back into the catheter 110. 

20 

Each electrode carrier 220 is coupled to the rotatable element 210 
using a bearing 222 t in such manner so as to translate rotation of the rotatable 
element 210 into linear radial movement of the electrodes 1 1 3. When the rotatable 
element 210 is rotated in the first direction 211, the electrodes are advanced in a 
25 first linear movement 223, while when the rotatable element 210 is rotated in the 
second direction 212, the electrodes are retracted in a second linear movement 
224. 

An interior 230 of the rotatable element 210 includes a lumen 225 
30 through which fluids and other flowable substances are provided, and in which 
conductors providing control signals and sensor signals are disposed. 

Operation of the Catheter and Electrode Assembly 

Operation of the catheter and electrode assembly 100 includes at least the 
35 following steps: 
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o The catheter 1 10 is inserted into the body at an opening, such as the rectum. 

In a preferred embodiment, the opening is the rectum. A region of the rectum 
is first infused with a lubricant, such as K-Y jelly, and with an anesthetic, such as 
5 lidocaine. An anti-inflammatory, antispasmodic, or other condign medication 
would also be applied as appropriate. Thereafter, the catheter 1 10 is inserted into 
the lubricated region of the rectum. Due to the potential pain induced by the 
presence of the catheter 110 or electrodes 113, during operation the catheter 110 
infuses a mixture of saline and lidocaine into the region 140 to be ablated. 

10 

In alternative embodiments, the opening may be another opening into the 
body, such as a natural orifice such as the vagina or the urethra, or an opening 
which has been made surgically, such as an incision which allows the catheter 110 
to be inserted into a blood vessel. 

15 

The preferred size of the catheter 110 will of course be responsive to 
the size of the opening if other than the rectum. The choice of medicinal elements 
to be infused prior to or coeval with the catheter 110 will of course be responsive 
to judgments by medical personnel, and may include lubricants, anesthetics, 
20 antispasmodics, anti- inflammatories, antibiotics, or other materials with bioactive, 
chemoactive, or radioactive effect. 

o The catheter 1 10 is positioned within the body at a selected orientation and 
location, such as a position near a hemorrhoid. 

25 

In one preferred embodiment, the catheter 110 is positioned in the 
rectum near an external or internal hemorrhoid, in a manner as shown in figure 3. 
In this preferred embodiment, the electrodes 1 1 3 are ultimately advanced into the 
hemorrhoid to ablate the hemorrhoid. 

30 

In another preferred embodiment, the catheter 110 is positioned in the 
rectum near a prolapsed or spasmodic muscle, in a manner as shown in figure 4. In 
this prefen-ed embodiment, the electrodes 113 are ultimately advanced into the 
prolapsed or spasmodic muscle to ablate selected portions of the prolapsed or 
3 5 spasmodic muscle. 
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In another preferred embodiment, the catheter 1 10 is positioned in the 
rectum near an anal fissure, in a manner as shown in figure 5. In this preferred 
embodiment, collagen is deposited into the fissure and the electrodes 113 are 
ultimately advanced into a region near the collagen to harden the collagen for 
5 filling the fissure. 

In another preferred embodiment, the catheter 110 is positioned in the 
colon near a polyp, in a manner similar to that shown in figure 3. In this preferred 
embodiment, the electrodes 113 are ultimately advanced into the polyp to ablate 
10 the polyp. 



In another preferred embodiment, the catheter 110 is positioned in the 
rectum near a pilonital cyst, in a manner similar to that shown in figure 3. In this 
preferred embodiment, the electrodes 113 are ultimately advanced into the cyst to 
15 ablate the cyst. 



In another preferred embodiment, the catheter 110 is positioned in the 
rectum, colon, large intestine, or small intestine, near a cyst or tumor, in a manner 
similar to that shown in figure 3. In this preferred embodiment, the electrodes 113 
20 are ultimately advanced into the cyst or tumor to ablate the cyst or tumor. 

In another preferred embodiment, the catheter 110 is positioned in a 
male patient, in the rectum near the prostate, in a manner as shown in figure 6. In 
this preferred embodiment, the electrodes 113 are ultimately advanced into a tumor 
25 in the prostate to ablate the tumor. 

In another preferred embodiment, the catheter 110 is positioned in a 
female patient, in the vagina, near a cyst or fibroid, in a manner similar to that 
shown in Figure 3. In this preferred embodiment, the electrodes 1 13 are ultimately 
30 advanced into the cyst or fibroid to ablate the cyst or fibroid. 

In another preferred embodiment, the catheter 110 is positioned in a 
female patient, in the vagina, near a prolapsed uterus, in a manner similar to that 
shown in Figure 4. In this preferred embodiment, the electrodes 1 13 are ultimately 
35 advanced into the prolapsed uterus selected portions of the prolapsed uterus. 
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o The catheter 110 is anchored into place at the selected orientation and 
location by inflating a balloon 116, such as the distal balloon 116 and the 
proximal balloon 116. 

5 In embodiments where the catheter 1 10 is positioned in the rectum, the 

catheter 110 is anchored into place using the proximal balloon 116 and the 
proximal balloon 116 operates in similar manner as a Foley catheter. 

In alternative embodiments, the catheter 110 includes a stop balloon 
10 1 16, such as a ring balloon (as shown in figure 3), disposed outside the body so as 
to prevent the catheter 110 from being inserted "too far", i.e., beyond its selected 
location. 

o The region 140 near the catheter 110 is isolated from the rest of the body by 
15 inflating the distal balloon 116 and the proximal balloon 116. In a preferred 

embodiment, this step uses the same distal balloon 116 and the proximal 
balloon 1 16 as the step of anchoring the catheter 110 into place. 

Isolation of the region 140 near the catheter 110 from the rest of the 
20 body need not be absolute. In a preferred embodiment, the distal balloon 1 16 and 
the proximal balloon 116 are microporous, are inflated using saline or water, and 
thus are disposed to provide saline or water into the region 140 near the catheter 
110. However, in such an embodiment, gas and fluids from the rest of the body are 
allowed to leak into one or more of the balloons 116 and from there are allowed to 
25 leak into the region 140 near the catheter 1 10. 

Moreover, while in a preferred embodiment the seal made with the wall 
141 of the region 140 by the balloon 116 is gas-tight, in alternative embodiments, 
that seal is allowed to be simply fluid-tight, and might allow gas to leak from the 
30 , rest of the body into the region 140 near the catheter 110. 

o One or more sets of electrodes 113 are selected for advancement into a 
selected mass of tissue in the region 140. The rotatable element 210 is rotated 
in the first direction 211, causing the selected sets of electrodes 113 to 
35 advance out of the catheter 1 10 and into the selected mass of tissue. 
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The selected set of electrodes 1 13 are just those electrodes 1 13 which 
are needed to penetrate the selected mass of tissue for ablation. 

In a preferred embodiment where the selected mass of tissue for 
5 ablation is a hemorrhoid, the selected set of electrodes 1 1 3 are just those electrodes 
113 which are needed to penetrate the hemorrhoid. If a plurality of hemorrhoids 
are selected for ablation, either (1) electrodes 113 needed to penetrate the plurality 
of hemorrhoids are selected, or (2) electrodes 113 needed to penetrate one of the 
hemorrhoids are selected, and the operation is repeated for each individual one of 
10 the hemorrhoids. 

Similarly, in preferred embodiments where the selected body structure 
for ablation is an individual cyst, fibroid, polyp, or tumor, the selected set of 
electrodes 113 are just those electrodes 113 which are needed to penetrate the 
15 selected body structure. If there is more than one such selected body structure, 
either (1) more than one set of electrodes 1 13 may be selected, or (2) just one set of 
electrodes 1 13 may be selected and the operation is repeated for each individual 
such body structure. 

20 Similarly, in preferred embodiments where the selected body structure 

for ablation is muscle tissue or other tissue which is part of a larger body structure, 
such as a prolapsed or spasmodic muscle, the selected set of electrodes 1 13 are just 
those one or more sets of electrodes 113 which are needed to penetrate the 
portion of the body structure which has been selected for ablation. 

25 

o Flowable substances are provided using the holes 1 12, and energy is provided 
to the electrodes 1 13, so as to ablate the mass of tissue in the region 140. 

In a preferred embodiment, the flowable substances are provided using 
30 the holes 1 12 to the region 140 near the catheter 1 1 0. 

In alternative embodiments, the flowable substances may be provided, 
in addition or instead, (1) from an area of the catheter covered by a microporous 
membrane, or (2) from one or more microporous balloons. The microporous 
35 balloons may either be the same as or in addition to the balloons 116 used to 
anchor the catheter in place or to block gas or fluid. 
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In preferred embodiments, the flowable substances have one of the 
following functions: (1) to aid in ablation, such as by transmitting RF energy from 
the electrodes 1 13 to the body structure to be ablated, as is done by saline or other 
5 electrolytic solutions, (2) to rehydrate tissue, as in done by saline or water, or (3) to 
repair tissue, such as by flowing into cysts or fissures or voids, or by covering 
lesions, as is done by collagen in a soft form which can be hardened by RF energy. 

In a preferred embodiment, the electrodes 113 deliver RF energy having 
10 a frequency between about 435 megahertz and about 485 megahertz, for a period 
between about 5 minutes and about 10 minutes. The RF energy is received by 
and heats tissue and other body structures near the electrodes 113, causing 
ablation by means of cell death, dehydration, or denaturation. 

15 In alternative embodiments, the electrodes 113 may deliver other forms 

of energy, such as heat, microwaves, or infrared or visible laser energy. 

The electrodes 113 are controlled by a feedback technique, using the at 
least one sensor 119. In embodiments where there is more than one sensor 1 19, the 
20 feedback technique may be responsive to each sensor 119. 

In one preferred embodiment, the at least one sensor 119 includes a 
temperature sensor 119 and the feedback technique includes a microprocessor 
(not shown) disposed in or coupled to the control element 130 and operating 

25 under control of application software for maintaining the temperature of the body 
structure to be ablated at a selected temperature, such as a temperature exceeding 
between about 90° Celsius and about 120° Celsius. In this preferred embodiment, 
the microprocessor also controls delivery of fluids for cooling or hydration, so as 
to maintain the temperature of surrounding tissue (i.e., other than the tissue 

30 selected for ablation) at temperatures less than between about 90° Celsius and 
about 120° Celsius. 

In another preferred embodiment, the at least one sensor 119 also 
includes an impedance sensor 119 and the feedback technique includes a 
35 microprocessor operating to terminate delivery of RF energy when a measured 
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impedance of the body structure to be ablated undergoes a substantial change 
indicative of dehydration or denaturation. 

o One or more sets of electrodes 1 13 are selected for retraction back from the 
5 selected mass of tissue in the region 140. The rotatable element 210 is rotated 

in the second direction 21 1, causing the selected sets of electrodes 113 to 
retract out of the selected mass of tissue and back into the catheter 1 10. 

The same electrodes 113 which were advanced out of the catheter 110 are 
10 retracted back into the catheter 1 10. 

o The catheter 1 10 is withdrawn from the body at the opening through which it 
was inserted. 

15 Before removal, the balloons 116 are deflated so the catheter 1 10 is no longer 

anchored in place, all electrodes 113 are retracted back into the catheter 110, and the 
catheter 113 is configured to no longer provide flowable substances or energy for 
ablation. 

20 Particular Methods and Apparatus for Treatments 

In preferred embodiments, the catheter and electrode assembly 100 may also 
be used for treatments in addition to, or instead of, ablation of body structures or 
tissue. 

25 

In one preferred embodiment, operation of the catheter and electrode 
assembly 100 includes at least the following steps: 

o The catheter 1 10 is inserted into a natural body lumen, such as the urethra. 

30 

In a preferred embodiment, the natural body lumen comprises a normally 
tubular body structure which has prolapsed, is spasmodic, or is otherwise subject to 
blockage (partial or complete) or damage (such as to a wall of the natural body 
lumen). 

35 
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o The catheter 110 infuses a hardenable substance into the natural body lumen, 
so as to coat at least one selected section of the wall of the natural body 
lumen. 



5 In a preferred embodiment, the hardenable substance includes a collagen 

which is capable of being flowed onto the wall of the natural body lumen and which 
is capable of being hardened by application of RF energy, heat, or another agent to 
be provided by the catheter and electrode assembly 100. 

10 o The electrodes 113 are advanced and deliver energy to the hardenable 
substance to harden it. 



In a preferred embodiment, the holes 112 provide saline and the electrodes 113 
deliver RF energy to the collagen to harden it, so as to form a hard covering to the 
15 wall of the natural body lumen. If appropriate, more than one layer of collagen is 
applied, so as to provide a hard covering having a thickness exceeding a selected 
threshold, such as 0.1 inch (0.25 cm). The particular selected threshold will of course 
depend on the preferred diameter of the natural body lumen. 

20 In a preferred embodiment for treatment of a prolapsed or spasmodic muscle, 

(1) the catheter 110 is inserted and pushed through a region where the muscle has 
prolapsed or blocked the rectum, colon, large intestine, or small intestine, (2) the 
prolapsed or spasmodic muscle is partially ablated, and (3) collagen is infused and 
hardened to strengthen the muscle wall. In alternative embodiments, the collagen 

25 may be infused before ablation in one or more boluses deposited within the muscle 
(or on the muscle or near the muscle), so that the steps of muscle ablation and 
collagen hardening will occur substantially simultaneously. 

In a preferred embodiment for treatment of an anal fissure, (1) the catheter 1 10 
30 is inserted into a region where the fissure has occurred, (2) a suspension of collagen 
and saline is infused and fills the fissure, and (3) the collagen is hardened while the 
saline is removed from the suspension. In this preferred embodiment, the isolated 
region between the distal balloon 116 and the proximal balloon 1 16 is maintained at a 
positive differential pressure with respect to the rest of the rectum, so that the 
35 collagen infuses into the fissure; this procedure or a similar procedure is also followed 
for treatment of diverticulosus and diveniculitus. 
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In a preferred embodiment for treatment, in a female patient, of a prolapsed 
uterus, (1) the catheter 110 is inserted into a region where the uterus has prolapsed, 
(2) the prolapsed uterus is partially ablated, and (3) collagen is infused and hardened 
5 to strengthen the muscle wall. Similarly to treatment of a prolapsed muscle, in 
alternative embodiments, the collagen may be infused before ablation, so that the 
steps of muscle ablation and collagen hardening will occur substantially 
simultaneously. 

10 Alternative Embodiments 

Although preferred embodiments are disclosed herein, many variations are 
possible which remain within the concept, scope, and spirit of the invention, and 
these variations would become clear to those skilled in the art after perusal of this 
application. 

15 
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Claims 

We claim: 

1. A method for ablating a structure within a body/said method 
including the steps of 
5 inserting a catheter into a region of said body; 

isolating said region from gas or fluid from outside said region; 

emitting, from an electrode coupled to said catheter into said region, an 
effective amount of energy to ablate said structure. 

10 2. A method as in claim 1, wherein said region is in or near the 

sphincter, rectum, colon, or prostate. 

3. A method as in claim 1, wherein said structure includes a cyst, 
hemorrhoid, polyp, tumor, or lesion. 

15 

4. A method as in claim 1, wherein said energy includes RF energy 
having a frequency between about 435 megahertz and about 485 megahertz. 

5. A method as in claim 1, wherein said step of emitting is 
20 conducted for less than about 10 minutes. 

6. A method as in claim 1, including the step of advancing said 
electrode from within said catheter to a point inside a selected mass of tissue within 
said region. 

25 

7. A method as in claim 1, wherein said step of isolating includes 
the step of blocking gas or fluid from entering said region using at least one balloon. 

8. A method as in claim 7, wherein said at least one balloon 
30 includes a balloon disposed at an upstream location or disposed at a downstream 

locations from said region. 

9. A method as in claim 7, wherein said step of isolating includes 
the step of inflating said at least one balloon. 

35 
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10. A method as in claim 7, including the step of anchoring said 
catheter in a selected location using said at least one balloon. 

11. A method as in claim 1, including the step of anchoring said 
5 catheter in a selected location. 

12. A method as in claim 1 1 , wherein said step of anchoring includes 
the step of disposing at least one balloon against a wall of said region. 

10 13. A method as in claim 1, including the steps of 

sensing at least one control parameter of said region; and 
controlling said step of emitting using a feedback technique including 
said control parameter. 

15 14. A method as in claim 1, including the step of delivering a 

flowable substance to said region. 

15. A method as in claim 14, including the steps of 
sensing at least one control parameter of said region; and 

20 controlling said step of delivering using a feedback technique including 

said control parameter. 

16. A method as in claim 14, wherein said flowable substance 
includes an effective amount of fluid to cool said region to a selected temperature. 

25 

17. A method as in claim 14, wherein said flowable substance 
includes an effective amount of fluid to rehydrate a selected mass of tissue in said 
region. 

30 18. A method as in claim 14, wherein said flowable substance 

includes saline. 

19. A method as in claim 14, wherein said flowable substance 
includes an antibiotic. 

35 
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20. A method as in claim 14, wherein said fiowable substance 
includes collagen. 

21. A method as in claim 14, wherein said fiowable substance 
5 includes a substance for covering or filling a selected structure within said region. 

22. A method as in claim 14, wherein said step of delivering includes 
exuding said fiowable substance from at least one hole in said catheter. 

10 23. A method as in claim 14, wherein said step of delivering includes 

exuding said fiowable substance from a microporous membrane. 

24. A method as in claim 14, wherein said step of delivering includes 
exuding said fiowable substance from a balloon having a microporous membrane. 

15 

25. A method as in claim 1, including the step of coupling light from 
said region to a point outside the body, whereby an operator is able to view said 
region. 

20 26. A method as in claim 1 , including the steps of 

receiving light from said region representative of a view of said region; 



and 
view. 

25 



controlling an orientation or position of said catheter responsive to said 



27. Apparatus for ablating a structure in a region within a body, said 
apparatus including 

a catheter disposed for positioning in said region; 

means for isolating said region from gas or fluid from outside said 

30 region; and 

an electrode coupled to said catheter. 

28. Apparatus as in claim 27, wherein said region is in or near the 
sphincter, rectum, colon, or prostate. 

35 
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29. Apparatus as in claim 27, wherein said structure includes a cyst t 
hemorrhoid, polyp, tumor, or lesion. 

30. Apparatus as in claim 27, wherein said energy includes RF 
5 energy having a frequency between about 435 megahertz and about 485 megahertz. 

31. Apparatus as in claim 27, including means for advancing said 
electrode from within said catheter to a point inside a selected mass of tissue within 
said region. 

10 

32. Apparatus as in claim 27, wherein said means for isolating 
includes at least one balloon. 

33. Apparatus as in claim 32, wherein said at least one balloon 
15 includes a balloon disposed at an upstream location or disposed at a downstream 

locations from said region. 

34. Apparatus as in claim 32, including means for inflating said at 
least one balloon. 

20 

35. Apparatus as in claim 32, wherein said at least one balloon is 
operative to anchor said catheter in a selected location. 

36. Apparatus as in claim 27, including means for anchoring said 
25 catheter in a selected location. 

37. Apparatus as in claim 36, wherein said means for anchoring 
includes at least one balloon capable of being disposed against a wall of said region. 

30 38. Apparatus as in claim 27, including 

at least one control parameter sensor; and 

means, responsive to said control parameter sensor, for controlling said 

electrode. 

35 39. Apparatus as in claim 27, including means for delivering a 

flowable substance to said region. 
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40. Apparatus as in claim 39, including 
at least one control parameter sensor; and 

means, responsive to said control parameter sensor, for controlling said 
5 means for delivering. 

41. Apparatus as in claim 39, wherein said flowable substance 
includes an effective amount of fluid to cool said region to a selected temperature. 

10 42. Apparatus as in claim 39, wherein said flowable substance 

includes an effective amount of fluid to rehydrate a selected mass of tissue in said 
region. 

43. Apparatus as in claim 39, wherein said flowable substance 
15 includes saline. 

44. Apparatus as in claim 39, wherein said flowable substance 
includes an antibiotic. 

20 45. Apparatus as in claim 39, wherein said flowable substance 

includes collagen. 

46. Apparatus as in claim 39, wherein said flowable substance 
includes a substance for covering or filling a selected structure within said region. 

25 

47. Apparatus as in claim 39, wherein said means for delivering 
includes at least one hole in said catheter. 

48. Apparatus as in claim 39, wherein said means for delivering 
30 includes a microporous membrane. 

49. Apparatus as in claim 39, wherein said means for delivering 
includes a balloon having a microporous membrane. 

35 50. Apparatus as in claim 27, including an optical path from said 

region to a point outside the body, whereby an operator is able to view said region. 
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51. Apparatus as in claim 50, including means for controlling an 
orientation or position of said catheter responsive to said view. 

52. Apparatus as in claim 50, including a view piece coupled to said 

optical path. 
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